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Description

[0001] The present invention relates to controlling
viewability of a display screen of a display system, and
is particularly directed to controlling a liquid crystal dis-
play (LCD) panel device to control viewability of infor-
mation on a display screen of a display system to pro-
vide privacy of viewing.

[0002] A typical display screen of a display system,
such as a cathode-ray-tube (CRT) display, is viewable
by a person in front of the display screen. In some ap-
plications of the CRT display, it is desirable to provide
as wide a viewing angle as possible in front of the display
screen. For example, it is usually desirable to provide
as wide a viewing angle as possible in front of the display
screen of a CRT display of a television set.

[0003] There are also applications of the CRT display
in which it is desirable to limit the viewing angle in front
of the display screen to provide privacy of viewing. As
an example, it is desirable to limit the viewing angle in
front of the display screen of the CRT display of an au-
tomated teller machine (ATM). One known way to limit
the viewing angle in front of the display screen of the
CRT display is to connect louvers around the periphery
of the display screen. Another known way to limit the
viewing angle in front of the display screen of the CRT
display is to place a mechanical-type filter over the dis-
play screen.

[0004] USA 5,059,957 discloses a CRT display sys-
tem for a vehichle, which includes control means to con-
trol the transmission factor of a liquid crystal panel so
as to limit the viewing angle of the display. The trans-
mission factor of the display screen and therefore the
viewing angle is dependent upon the voltage applied to
the liquid crystal display. Display of the image informa-
tion provided on the CRT for the driver is controlled ac-
cording to the running of the vehicle and/or the ambient
light levels within the vehicle.

[0005] It is an object of the present invention to pro-
vide a way by which the viewing angle of a display
screen is readily adjustable.

[0006] In accordance with one aspect of the present
invention there is provided a display system comprising
a display screen for displaying information;

a liquid crystal display (LCD) panel located in a po-
sition adjoining the display screen; and

control means for controlling the liquid crystal dis-
play panel to selectively define a viewing angle with-
in which information on a portion of the display
screen is viewable through the liquid crystal display
panel characterized in that the liquid crystal display
panel includes a plurality of energizable, substan-
tially parallel segments which are spaced apart from
each other, each segment being formed by a pair
of electrodes.

[0007] In accordance with another aspect of the
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present invention, there is provided a method of control-
ling viewability of information on the display system as
claimed in any of claims 1 to 6 the method comprising
controlling the liquid crystal display panel to selectively
define the viewing angle within which information on the
screen is viewable through the liquid crystal display pan-
el by selectively energizing some of said plurality of seg-
ments by applying a voltage to the pair of electrodes cor-
responding to each of the segments to be energized.
[0008] An embodiment of the present invention will
now be described by way of example with reference to
the accompanying drawings in which:

Fig. 1 is a perspective view of an automatic teller
machine (ATM) embodying the present invention;
Fig. 2 is a block diagram representation of the ATM
of Fig. 1;

Fig. 3 is a sectional view, taken approximately along
line 3-3 of Fig. 1, showing a liquid crystal display
(LCD) panel device in contact with a display screen;
Fig. 4 is a view looking in the direction of line 4-4 of
Fig. 3 and showing certain LCD segments ener-
gized;

Fig. 5 is a sectional view taken approximately along
line 5-5 of Fig. 4; and

Figs. 6-8 are views similar to Fig. 5 and showing
different LCD segments energized; and

Fig. 9 is a view similar to Fig. 5 and showing the
LCD panel device spaced apart from the display
screen.

[0009] Anautomated teller machine (ATM) 10 embod-
ying the present invention is illustrated in Fig. 1. The
ATM 10 comprises a user interface in the form of a front
panel 12 which includes or is associated with a card
reader 14, a key pad 16, a cash dispenser 18, a CRT
display 20, and a receipt printer 22. The modules com-
prising the card reader 14, the cash dispenser 18 and
the receipt printer 22 are respectively associated with
slots which are provided in the front panel 12 and which
in Fig. 1 have the same reference numerals as the re-
spective modules. Thus, the card reader 14 has a card
slot through which a customer 24 can insert a user's
identifying card 26 at the commencement of a transac-
tion to be conducted by the customer 24. The cash dis-
penser 18 has a cash slot through which cash currency
notes stored inside the ATM 10 can be delivered to the
customer 24 during the transaction. The receipt printer
22 has areceipt slot through which a receipt of the trans-
action is delivered to the customer 24 at termination of
the transaction.

[0010] When the customer 24 inserts the user's iden-
tifying card 26 into the card slot of the card reader 14,
the card reader reads data contained on the card. The
customer 24 is then prompted on the CRT to enter a
personal identification number (PIN) via the key pad 16.
After the correct PIN is entered, menus are displayed
on the display 20 to enable the customer 24 to carry out



3 EP 0 802 684 B1 4

the desired transaction. After the transaction is complet-
ed, the receipt printer 22 prints a receipt of the transac-
tion and delivers the receipt through the slot of the re-
ceipt printer 22 to the customer 24.

[0011] Referring to Figs. 1 and 2, the ATM 10 further
comprises a controller unit 30 which communicates with
components of the front panel 12. The controller unit 30
includes a processor unit 32, and a memory unit 34 con-
nected via bus line 36 to the processor unit 32. The proc-
essor 32 receives input signals on lines 42, 44 from the
card reader 14 and the key pad 16, respectively, and
provides output signals on lines 46, 48, 50 to the cash
dispenser 18, the display 20 and the receipt printer 22,
respectively, to control the amount of cash dispensed
by the cash dispenser 18, the information displayed on
the display 20 and the information printed by the receipt
printer 22. The processor unit 32 may include a micro-
computer, and the memory unit 34 may be non-volatile
RAM. Suitable microcomputers and memories are read-
ily available in the marketplace. Their structure and op-
eration are well known and, therefore, will not be de-
scribed.

[0012] In accordance with the present invention, as
shown in Fig. 3, a liquid crystal display (LCD) panel de-
vice 70 adjoins a front surface 62 of a display screen 21
of the display 20. Preferably, the LCD panel device 70
lies in contact with the front surface 62 of the display
screen 21. The LCD panel device 70 is located between
the front surface 62 of the display screen 21 and the
customer 24 viewing the front surface 62 of the display
screen 21, as shown schematically in Fig. 3. Preferably,
the LCD panel device 70 overlies the entire viewing area
of the display screen 21. Lighting from the display
screen 21 of the display 20 provides backlighting to the
LCD panel device 70.

[0013] The LCD panel device 70 includes two planar
pieces of material 72, 74 and liquid crystal fluid 76 which
is sandwiched between the two planar pieces of material
to provide an encapsulated structure. Each of the planar
pieces 72, 74 comprises transparent material such as
clear glass or clear plastic. The LCD panel device 70
includes a plurality (hundreds) of energizable vertical
segments 80 which are spaced apart from each other,
as best shown in Figs. 4 and 5. The regions between
adjacent vertical segments are transparent and are des-
ignated with reference numeral 82. The thickness of
each of the vertical segments 80 and the transparent
regions 82 between adjacent vertical segments are
shown exaggerated in the Figures for purposes of illus-
tration.

[0014] For each vertical segment 80, a pair of elec-
trodes (not shown) is connected across the two planar
pieces of material 72, 74 in the vicinity of the particular
vertical segment. When no voltage is applied to the elec-
trodes of the particular vertical segment 80, the segment
is transparent. When a suitable voltage is applied to the
electrodes of the particular vertical segment 80, the seg-
ment is opaque.
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[0015] When none of the vertical segments 80 are en-
ergized (i.e., each vertical segment has no voltage ap-
plied thereto), all of the vertical segments are transpar-
ent. Accordingly, the display screen 21 is viewable
through the entire LCD panel device 70. Each point on
the display screen 21 has a viewing angle associated
therewith. For example, a selectable point "P" (Figs. 4
and 5) on the display screen 21 would have a viewing
angle "A" associated therewith if none of the vertical
segments 80 are energized (i.e., if the entire display
screen 21 is transparent). It should be noted that the
select point "P" on the display screen 21 has been arbi-
trarily chosen and could have been anywhere on the dis-
play screen 21 within the transparent window 90 for pur-
poses of explanation.

[0016] AsshowninFigs.4 and5,the point"P"is view-
able through a transparent window 90 (i.e., one of the
transparent regions 82) defined between two corre-
sponding adjacent energized (opaque) segments. The
point "P" on the display screen 21 is viewable only within
viewing angle "B". Viewing angle "B" is less than viewing
angle "A" because the outermost peripheral lines of view
in viewing angle "A" are blocked by the two adjacent
opaque segments which define the the transparent win-
dow 90. Accordingly, the viewing angle associated with
the point "P" on the display screen 21 is more limited
than when all of the vertical segments 80 are transpar-
ent.

[0017] The actual thickness of each of the vertical
segments 80 and the actual size of each of the trans-
parent regions 82 between the vertical segments 80 will
depend upon a number of factors including the degree
of privacy desired and/or the resolution of the informa-
tion appearing on the display screen 21. As an example,
each of the vertical segments 80 in Fig. 6 is thicker than
the vertical segments 80 shown in Fig. 5, such that the
transparent regions 82 between adjacent vertical seg-
ments 80 shown in Fig. 6 are smaller than the transpar-
ent regions 82 between adjacent vertical segments 80
shown in Fig. 6. Accordingly, the point "P" on the display
screen 21 in Fig. 6 is viewable only within viewing angle
"C" which is less than viewing angle "B" shown in Fig. 5.
[0018] As another example, each of the vertical seg-
ments 80 in Fig. 7 has the same thickness as the vertical
segments shown in Fig. 5, but are spaced further apart
such that the transparent regions 82 between adjacent
vertical segments 80 shown in Fig. 7 are larger than the
transparent regions 82 between adjacent vertical seg-
ments shown in Fig. 5. Accordingly, the point "P" on the
display screen 21 in Fig 7. is viewable only within view-
ing angle "D" which is greater than viewing angle "B"
shown in Fig. 5.

[0019] As still a further example, each of the vertical
segments 80 in Fig. 8 has the same thickness as the
vertical segments shown in Fig. 5. The vertical seg-
ments 80 are spaced closer together such that the trans-
parent regions 82 between adjacent vertical segments
80 shown in Fig. 8 are smaller than the transparent re-
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gions between adjacent vertical segments shown in Fig.
5. Accordingly, the point "P" on the display screen 21 in
Fig. 8 is viewable only within viewing angle "E" which is
less than viewing angle "B" shown in Fig. 5. Thus, the
size of the transparent regions 82 between adjacent ver-
tical segments and the thickness of the vertical seg-
ments 80 determine the viewing angle of a point ("P" in
this example) on the display screen 21.

[0020] Itis conceivable that the left and right portions
of the LCD panel device 70 may have vertical segments
which are separately energizable. Accordingly, the left
portion of the LCD panel device 70 may be completely
transparent while the right portion of the LCD panel de-
vice 70 may have opaque vertical segments, or vice ver-
sa. Moreover, the LCD panel device 70 may be divided
into three or more portions in which each portion has
vertical segments which are energizable separately
from the vertical segments in each of the other portions.
[0021] Although the foregoing describes the LCD
panel device 70 lying in contact with the display screen
21, it is contemplated that the LCD panel device 70
could have been spaced apart from the display screen
as illustrated in Fig. 9. When the LCD panel device 70
is spaced apart from the display screen 21 as shown in
Fig. 9, the viewing angles of all points on the display
screen 21 are made smaller. For example, the viewing
angle associated with the select point "P" in Fig. 9, is
indicated as viewing angle "F" which is smaller than cor-
responding viewing angle "B" shown in Fig. 5. Also, if
all vertical segments were to be transparent, the viewing
angle in Fig. 9 would be angle "G" which would be small-
er than viewing angle "A" shown in Fig. 5.

[0022] It should be apparent that a louvered-type of
filter is provided across the display screen 21 by provid-
ing the LCD panel device 70 in accordance with the
present invention. The LCD panel device 70 acts as an
intelligent or programmable privacy screen for the dis-
play screen 21 of the display system 20. By program-
ming spaced apart vertical terminals of the LCD panel
device 70 to be opaque instead of transparent, the view-
ing angle of points on the display screen 21 can be var-
ied and controlled. The programming feature of the LCD
panel device 70 provides flexibility to easily change a
particular viewing angle of the display screen 21 and to
easily design custom privacy screens.

[0023] Moreover, it is conceivable that a more com-
plex construction of the LCD panel device 70 could allow
only select areas of the display screen 21 to have the
privacy feature. These select areas may be localized an-
ywhere on the display screen 21. In this connection, it
should be noted that the pair of electrodes associated
with a particular vertical segment could be made of sep-
arately energizable portions. Also, since an LCD panel
device having only hundreds of energizable vertical seg-
ments (as opposed to thousands of segments which is
typical of an LCD panel device for displaying informa-
tion) is adequate to provide the features of the present
invention, the costs associated with manufacturing such
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an LCD panel device is relatively low.

[0024] Although the foregoing describes an LCD pan-
el device in which vertical segments are transparent
when not energized and opaque when energized, it is
contemplated that an LCD panel device in which vertical
segments are opaque when not energized and trans-
parent when energized, may be used instead. It is also
contemplated that all the vertical segments of the LCD
panel device 70 will be transparent (i.e., not energized)
when the LCD panel device 70 is not being used as a
privacy screen so that an advertising message on the
display screen may be easily viewed. When a customer
arrives at the ATM 10 to carry out a financial transaction,
the LCD panel device 70 can be triggered at that time
to provide the privacy screen feature. The presence of
the customer at the ATM 10 may be detected using a
proximity sensor or the like.

Claims

1. Adisplay system (20) comprising a display screen
(21) for displaying information;

a liquid crystal display panel (70) located in a
position adjoining the display screen (21); and
control means for controlling the liquid crystal
display panel (70) to selectively define a view-
ing angle within which information on a portion
of the display screen (21) is viewable through
the liquid crystal display panel (70) character-
ized in that the liquid crystal display panel (70)
includes a plurality of energizable, substantially
parallel segments (80) which are spaced apart
from each other, each segment (80) being
formed by a pair of electrodes.

2. Adisplay system according to claim 1, wherein the
control means includes means for selectively ener-
gizing the plurality of energizable segments (80) of
the liquid crystal display panel (70).

3. Adisplay system according to claim 1 or 2, wherein
the plurality of energizable segments (80) are
opaque when energized.

4. Adisplay system according to claims 1 to 3, wherein
the plurality of energizable segments (80) are se-
lectively energized to provide a louvered-type of pri-
vacy screen.

5. Adisplay system according to claim 1, wherein the
liquid crystal display panel (70) lies in contact with
the display screen (21).

6. A display system according to claim 1, wherein the
liquid crystal display panel (70) is spaced apart from
the display screen (21).
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A method of controlling viewability of information on
the display system (20) as claimed in any of claims
1 to 6 the method comprising controlling the liquid
crytal display panel (70) to selectively define the
viewing angle within which information on the
screen (21) is viewable through the liquid crystal
display panel (70) by selectively energizing some
of said plurality of segments (80) by applying a volt-
age to the pair of electrodes corresponding to each
of the segments to be energized.

Patentanspriiche

1.

Ein Displaysystem (20) mit einem Displayschirm
(21) zur Darstellung von Information mit einer Flis-
sigkristalldisplay(LCD)-Platteneinheit (70), welche
in einer Position angrenzend an den Displayschirm
(21) angeordnet ist, und mit einer Steuereinheit zur
Steuerung der LCD-Platteneinheit (70) zur wahl-
weisen Bestimmung eines Betrachtungswinkels, in-
nerhalb dessen Information auf einem Teil des Dis-
playschirms (21) durch die LCD-Platteneinheit (70)
hindurch sichtbar ist, dadurch gekennzeichnet,
daR die LCD-Platteneinheit (70) eine Mehrzahl ak-
tivierbarer, im wesentlichen paralleler Segmente
(80) enthalt, die einen gegenseitigen Abstand von-
einander haben und deren jedes durch ein Paar
Elektroden gebildet wird.

Displaysystem nach Anspruch 1, bei welcher die
Steuereinheit Mittel zur selektiven Aktivierung der
Mehrzahl erregbarer Segmente (80) der LCD-Plat-
teneinheit (70) aufweist.

Displaysystem nach Anspruch 1 oder 2, bei wel-
chem die Mehrzahl erregbarer Segmente (80) bei
Aktivierung undurchsichtig sind.

Displaysystem nach den Anspriichen 1 bis 3, bei
welcher die Mehrzahl erregbarer Segmente (80) se-
lektiv aktivierbar sind, um einen Privatspharen-
schirm vom Lamellentyp zu bilden.

Displaysystem nach Anspruch 1, bei welchem die
LCD-Platteneinheit (70) in Kontakt mit dem Display-
schirm (21) liegt.

Displaysystem nach Anspruch 1, bei welchem die
LCD-Platteneinheit (70) sich im Abstand vom Dis-
playschirm (21) befindet.

Verfahren zur Steuerung der Sichtbarkeit von Infor-
mation auf einem Displayschirm (20) nach einem
der Anspriiche 1 bis 6, umfassend die Steuerung
der LCD-Platteneinheit (70) zur selektiven Begren-
zung des Betrachtungswinkels, innerhalb dessen.
Information auf dem Bildschirm (21) durch die LCD-
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Platteneinheit (70) sichtbar ist durch selektive Akti-
vierung einiger der Mehrzahl von Segmenten (80)
durch Anlegen einer Spannung an das jedem der
zu aktivierenden Segmente entsprechende Elek-
trodenpaar.

Revendications

Systéme (20) d'affichage comportant un écran (21)
d'affichage pour afficher des informations ;

un panneau (70) d'affichage a cristaux liquides
situé dans une position adjacente a I'écran (21)
d'affichage ; et

des moyens de commande destinés a com-
mander le panneau (70) d'affichage a cristaux
liquides pour définir de maniére sélective un
angle de vision a l'intérieur duquel des informa-
tions sur une partie de I'écran (21) d'affichage
peuvent étre vues par l'intermédiaire du pan-
neau (70) a affichage a cristaux liquides, ca-
ractérisé en ce que le panneau (70) d'afficha-
ge a cristaux liquides comporte une pluralité de
segments (80) sensiblement paralléles pou-
vant étre activés qui sont a distance les uns des
autres, chaque segment (80) étant formé d'une
paire d'électrodes.

Systéme d'affichage suivant la revendication 1,
dans lequel les moyens de commande comportent
des moyens destinés a activer de maniere sélective
la pluralité de segments (80) pouvant étre activés
du panneau (70) d'affichage a cristaux liquides.

Systéme d'affichage suivant la revendication 1 ou
2, dans lequel la pluralité de segments (80) pouvant
étre activés sont opaques lorsqu'ils sont activés.

Systéme d'affichage suivant I'une des revendica-
tions 1 a 3, dans lequel la pluralité de segments (80)
pouvant étre activés sont activés de maniére sélec-
tive pour obtenir un écran privé de type a écran pa-
ralume.

Systéme d'affichage suivant la revendication 1,
dans lequel le panneau (70) d'affichage a cristaux
liquides se trouve en contact avec I'écran (21) d'af-
fichage.

Systeme d'affichage suivant la revendication 1,
dans lequel le panneau (70) d'affichage a cristaux
liquides est a distance de I'écran (21) d'affichage.

Procédé pour commander la visibilité d'informa-
tions sur le systéme (20) d'affichage tel que reven-
diqué dans l'une quelconque des revendications 1
a6, le procédé comportant les étapes qui consistent
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acommander le panneau (70) d'affichage a cristaux
liquides pour définir de maniére sélective I'angle de
vision a lintérieur duquel des informations sur
I'écran (21) peuvent étre vues par l'intermédiaire du
panneau (70) d'affichage a cristaux liquides en ac-
tivant de maniére sélective certains de la pluralité
de segments (80) en appliquant une tension a la
paire d'électrodes correspondant a chacun des
segments a activer.
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